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Objectives: superficial venous surgery heals chronic venous ulceration (CVU) in the majority of patients with isolated
superficial venous reflux (SVR). This study examines the role of superficial venous surgery in patients with combined SVR
and segmental deep venous reflux (DVR).
Methods: combined SVR and segmental DVR was diagnosed by venous duplex in 53 limbs in 49 patients (24 men and 25
women of median age 66, range 27±90, years). Fourteen limbs had varicose veins (CEAP class 2±4) and 39 (74%) had
active CVU (CEAP class 6). Duplex ultrasound was performed before and three months after local anaesthetic superficial
venous surgery. Perforator vein surgery, skin grafting and compression bandaging or hosiery were not used.
Results: forty-two limbs with long saphenous vein (LSV) reflux underwent sapheno-femoral disconnection, 10 with short
saphenous vein (SSV) reflux underwent sapheno-popliteal disconnection and one limb with LSV and SSV reflux had
sapheno-femoral and sapheno-popliteal disconnection. Segmental DVR was confined to the superficial femoral vein (SFV)
in 16 limbs, below knee popliteal vein (BKPV) in 25 and gastrocnemius vein (GV) in 12 limbs. Overall, duplex
demonstrated post-operative resolution of segmental DVR in 26 of 53 (49%) limbs. Resolution of segmental SFV reflux
occurred in 12 of 16 (75%) limbs compared with 14 of 37 (38%) limbs with segmental BKPV or GV reflux (p 0.018).
Segmental DVR resolved in 19 of 39 (49%) limbs with CVU and ulcer healing occurred in 30 of 39 (77%) limbs at 12
months with a median time to healing of 61 (range 14±352) days. Segmental DVR resolved in 14 of 30 (47%) limbs with a
healed ulcer: 7 of 9 (78%) limbs with SFV and 7 of 21 (33%) with BKPV or GV reflux (p 0.046).
Conclusions: these data demonstrate that in patients with combined SVR and segmental DVR, superficial venous surgery
alone corrects DVR in almost 50% of limbs and is associated with ulcer healing in 77% of limbs at 12 months. These
findings suggest an extended role for superficial venous surgery in the management of patients with complicated venous
disease.
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Introduction
Superficial venous surgery produces healing in the
majority of patients with chronic venous ulceration
(CVU) due to isolated superficial venous reflux
(SVR) but its role in limbs with combined SVR and
full-length deep venous reflux (DVR) is controver-
sial.1±3 Venous duplex imaging has made it possible
to identify patients who have segmental DVR where
at least one competent deep venous valve can be
demonstrated either above or below the refluxing seg-
ment. There is some evidence that long saphenous
vein (LSV) excision restores deep vein competence in
the majority of patients with combined SVR and seg-
mental superficial femoral vein (SFV) reflux.4,5 The
aim of this study was to examine the role of superficial
venous surgery in patients with varicose veins and
CVU due to combined SVR and segmental DVR.
Methods
Patients
Over a three-year period, combined SVR and segmen-
tal DVR was diagnosed by venous duplex ultrasono-
graphy in 53 limbs in 49 patients (24 men and
25 women of median age 66, range 27±90, years)
attending a single-visit leg ulcer assessment clinic6 or
vascular surgery out-patient clinics. All patients
underwent full clinical assessment, measurement of
ankle:brachial pressure index (ABPI) and lower limb
venous duplex scan according to a standardised
protocol and the clinico-pathological data were
recorded prospectively on a computerised database.
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ABPI was greater than 0.8 in all of the patients. In
patients with CVU, the ulcer surface area was mea-
sured by a single clinician (MB) on the first clinic
attendance using computerised planimetry from tra-
cings of the ulcer perimeter on transparent acetate
sheets.
Venous duplex ultrasonography
This was performed using either an ATL Ultramark
9 HDI (Advanced Technology Laboratories Ltd,
Letchworth, U.K.) or a Diasonics Masters (Sonotron,
Bedford, U.K.) scanner. The superficial and deep ven-
ous systems were examined using 5 and 10 MHz lin-
ear array probes, respectively. Patients were examined
in the sitting position with the limb fully dependent
(reverse Trendelenburg greater than 45) or standing
and non-weight bearing on the limb under investiga-
tion. The superficial venous system was defined as
the long saphenous vein (LSV), short saphenous vein
(SSV) and perforating veins. The LSV and SSV were
examined at their origins and distally at sites of per-
forating veins. LSV and SSV reflux was defined as
reflux in the LSV and SSV originating at the SFJ and
SPJ, respectively. The deep venous system included
any vein deep to but not traversing the lower limb
deep fascia. The superficial femoral vein (SFV), below
knee popliteal vein (BKPV) and gastrocnemius vein
(GV) were examined. The competence of the superfi-
cial and deep venous systems was determined using
probe compression, colour doppler and spectral dop-
pler. Venous reflux was defined as reversed blood
flow for more than 0.5 s on release of a calf squeeze
distal to the segment of vein under examination. Seg-
mental DVR was defined as DVR in the presence of at
least one competent deep venous valve either above or
below the refluxing segment as demonstrated by col-
our duplex (Fig. 1). Segmental SFV reflux was defined
as an incompetent deep venous segment above the
knee joint with a competent BKPV. Segmental BKPV
reflux was defined as an incompetent deep venous
segment below the knee joint with a competent SFV.
Segmental GV reflux was confined to the gastrocne-
mius vein.
CEAP classification
The clinical severity of venous disease was defined
using the CEAP classification.7 CEAP class 2 was
defined as varicose veins alone, class 3 as oedema
without skin changes of chronic venous insufficiency,
class 4 as skin changes of chronic venous insufficiency
(venous eczema, pigmentation, lipodermatosclerosis),
class 5 as skin changes of chronic venous insufficiency
with healed ulceration, and class 6 as skin changes of
chronic venous insufficiency with active ulceration.
Treatment
All superficial venous surgery was performed under
local infiltration anaesthesia and this was well toler-
ated by all patients regardless of age or co-morbidity.
LSV surgery involved flush ligation of the sapheno-
femoral junction and its tributaries with excision of
the upper 5 cm of the LSV. SSV surgery was performed
after pre-operative localisation of the junction by
duplex imaging and involved flush ligation of the
sapheno-popliteal junction without stripping. Strip-
ping of the LSV, stab avulsions and interruption of
calf perforating veins were not performed. Non-
adherent dressings (N-A Dressing, Johnson and
Johnson, Skipton, U.K.), a layer of gauze and a grad-
uated below knee Tubigrip stockinet (Seton Health
Care Group, Manchester, U.K.) were applied post-
operatively in patients with CVU.2 None of these
patients underwent skin grafting and neither pre-
nor post-operative formal layered compression ban-
daging or hosiery was used.
Follow-up
Patients were reviewed in the out-patient clinic at
three months post-operatively and venous duplex
Fig. 1. Patterns of segmental deep venous reflux. SFJ sapheno-
femoral junction, PFVprofunda femoris vein, SFV superficial
femoral vein, SPJ sapheno-popliteal junction, GVgastrocnemius
vein, BKPVbelow knee popliteal vein.
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was performed by the same vascular technologist
(TH) who was blinded to the pre-operative findings.
Patients with CVU were followed-up for 12 months
post-operatively. Ulcers were considered healed when
full epithelialisation had occurred.
Statistical methods
Fisher's exact test was used for statistical analysis. A
probability value of less than 0.05 was regarded as
statistically significant.
Results
Thirty nine (74%) limbs had active CVU (CEAP
class 6). The median (range) ulcer surface area was 6.0
(1.3±175) cm2 and in four of these limbs there was a
history of deep venous thrombosis (DVT). Fourteen
limbs had primary varicose veins with symptoms
and/or skin changes of chronic venous insufficiency
(CEAP class 2±4). No patients had undergone previ-
ous superficial venous surgery. Duplex of the superfi-
cial venous system demonstrated reflux confined to
the LSV in 42 limbs, SSV in 10 limbs and one limb had
both LSV and SSV reflux. Duplex of the deep system
demonstrated segmental reflux confined to the SFV in
16 limbs, BKPV in 25 limbs and GV in 12 limbs. No
limbs had duplex evidence of mid-thigh or calf per-
forator vein incompetence. LSV surgery alone was
performed in 42 limbs, SSV surgery alone in 10 limbs
and both LSV and SSV surgery in one limb.
At three months follow-up, no limbs had duplex
evidence of reflux at the sapheno-femoral or
sapheno-popliteal junction and segmental DVR had
resolved in 26 of 53 (49%) limbs (Table 1). Resolution
of segmental SFV reflux occurred in 12 of 16 (75%)
limbs compared with 14 of 37 (38%) limbs with seg-
mental BKPV or GV reflux (p 0.018).
Segmental DVR had resolved in 19 of 39 (49%) limbs
with CVU (Table 2). Resolution of segmental SFV
reflux occurred in 8 of 11 (73%) limbs compared with
11 of 28 (39%) limbs with segmental BKPV or GV
reflux (p 0.08). Thirty of 39 (77%) ulcerated limbs
were healed at 12 months with a median time to heal-
ing of 61 (range 14±352) days. Ulcers healed in three
of four limbs with a history of DVT. There was no
significant relationship between ulcer size at first
presentation and healing at 12 months. There were
no recurrent ulcers during the 12 month follow-up
period. There was no significant difference in the
12 month ulcer healing rate for each of the three pat-
terns of segmental DVR: 9 of 11 (82%) limbs with SFV,
14 of 18 (78%) limbs with BKPV and 7 of 10 (70%)
limbs with GV reflux (Table 3). Segmental DVR had
resolved in 14 of 30 (47%) limbs with a healed ulcer: 7
of 9 (78%) limbs with SFV and 7 of 21 (33%) limbs with
BKPV or GV reflux (p 0.046) (Table 3). Five ulcers
failed to heal despite resolution of segmental DVR.
Discussion
The principal finding of the present study is that in
patients with combined SVR and segmental DVR,
superficial venous surgery alone is associated with
resolution of DVR in 49% of limbs and ulcer healing
in 77% of limbs. There was no significant difference in
resolution of DVR between limbs with CVU and vari-
cose veins. Two previous studies examining patients
with LSV and segmental SFV reflux reported reso-
lution of the segmental SFV reflux in almost all limbs
Table 1. Venous duplex findings after superficial venous surgery
in 53 limbs.
Segmental deep
venous reflux
Superficial
venous reflux
Resolved Unresolved Total
Superficial LSV 12 12 4 16
femoral vein SSV 3
LSV SSV 1
Below knee LSV 21 9 16 25
popliteal vein SSV 4
Gastrocnemius LSV 9 5 7 12
vein SSV 3
Total 26 27 53
LSV long saphenous vein, SSV short saphenous vein.
Table 2. Venous duplex findings after superficial venous surgery
in 39 limbs with chronic venous ulcer.
Segmental deep venous reflux Resolved Unresolved Total
Superficial femoral vein 8 3 11
Below knee popliteal vein 7 11 18
Gastrocnemius vein 4 6 10
Total 19 20 39
Table 3. Venous duplex findings and ulcer healing in 39 limbs.
Segmental deep
venous reflux
Duplex
resolution
Ulcer
healed
Ulcer
unhealed
Total
Superficial femoral vein Yes 7 1 8
No 2 1 3
Below knee popliteal vein Yes 5 2 7
No 9 2 11
Gastrocnemius vein Yes 2 2 4
No 5 1 6
Total 30 9 39
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after excision of the incompetent segment of LSV.4,5 In
the present study, however, superficial venous sur-
gery was associated with resolution of segmental
SFV reflux in only 75% of limbs. It is noteworthy that
duplex resolution of reflux was less frequent in the
limbs with BKPV or GV compared to those with SFV
reflux. This may be because the BKPV and GV are an
integral part of the calf muscle pump and that once
they have developed reflux they are less likely to
recover than the more proximal above knee popliteal
vein which is not an integral part of the calf
muscle pump.
Despite the differences in resolution of segmental
reflux, the ulcer healing rates in limbs with segmental
BKPV or GV reflux were not significantly different
from those limbs with SFV reflux (75% vs. 82%). The
underlying pathological abnormality in CVU is sus-
tained chronic venous hypertension. In limbs with
SVR, venous hypertension results from calf muscle
pump volume overload and subsequent calf muscle
pump failure. We postulate that in some limbs with
SVR and calf pump failure, the resulting volume/
pressure overload leads to secondary segmental
DVR. Once the volume/pressure overload produced
by SVR has been surgically corrected the associated
segmental DVR can then resolve in some limbs. Even
if the segmental DVR does not resolve the volume/
pressure reduction may still allow ulcer healing. This
can be seen from the present study where 53% of the
limbs with ulcers that healed had segmental DVR
which did not resolve.
Compared with venous duplex, ulcer healing pro-
vides a more accurate assessment of the efficacy of
surgery in the restoration of calf muscle pump func-
tion and relief of chronic venous hypertension. Five
ulcers failed to heal despite successful correction of
SVR and segmental DVR. It is possible that in these
patients other factors, such as impaired mobility or
ankle joint fixation may have resulted in continuing
calf muscle pump dysfunction despite corrective
superficial venous surgery.2 These cases highlight the
fact that duplex detection of venous reflux detects
only one of the possible causes of venous hyper-
tension and that in some patients there may be
concomitant additional pathologies causing impaired
calf muscle pump dysfunction. Thus although in the
majority of patients correction of venous reflux will
result in ulcer healing, this is not always the case.
Conversely, this study has also shown that in limbs
with segmental DVR, complete resolution of deep
venous incompetence is not a prerequisite for ulcer
healing. There were no recurrent ulcers at 12 months
but further follow-up is required to assess the long-
term results of superficial venous surgery in this
group of patients.
The present study has demonstrated that the effi-
cacy of superficial venous surgery alone in healing
CVU in patients with combined SVR and segmental
DVR is similar to that previously reported from this
institution for patients with isolated SVR.2 Isolated
SVR is responsible for 63%5 and combined SVR and
segmental DVR for 12% of CVU. These and present
data suggest an extended role for superficial venous
surgery in the management of patients with compli-
cated venous disease.
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